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Effect of phosphorus on leaf net photosynthesis, protective enzyme activity and 
nutrient uptake of maize at seedling stage in fluvo-aquic soils under water stress 
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Abstract: Water stress is a major limiting factor of seedling maize in fluvo-aquic soils. A pot experiment was conducted under 
greenhouse conditions to study the effect of water stress and P application on net photosynthetic rate (P,), leaf protective 


enzymes activities and nutrients contents of maize at seedling stage. The experiment consisted of two water and five P 
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treatments. The water treatments included water stress (W,, 70%—75% of field capacity) and sufficient water (W2, 85%-90% of 
field capacity), the P treatments included 0 g(P)-kg”'(soil) (P1), 0.05 g(P)-kg”'(soil) (P2), 0.10 g(P)-kg (soil) (P3), 0.15 g(P):kg™ (soil) 
(P4) and 0.20 g(P)-kg™'(soil) (Ps). The results showed that compared with W>, W; treatment decreased P, of maize leaf by 
27.96%. Water stress significantly improved mean MDA content of maize leaf by 41.93%. But water stress decreased POD and 
CAT activities of maize leaf. Under W, treatment, P, significantly increased by 27.56% at P level over P, level, but further 
increased in P supply had no significantly promoting effect on P,. The inhibition effect of P use on MDA under W, was 
significantly lower than that under W, treatment. The activities of POD and CAT were maximum at P; level under W,, while 
those of POD and CAT were maximum at P; level under W, treatment. It was also noted that suitable P treatments (P2, P3 and 
P,) beneficially increased N and P contents of maize plant, while it had little effect on K content under W, Treatment. Under 
W, treatment, increase in P supply beneficially increased N and P contents, but decreased K content of maize. In conclusion, 
suitable P application had a compensation effect on water stress in seedling maize in fluvo-aquic soils. Under the experimental 
conditions, P; treatment more favored the accumulation of photosynthetic processes and enhanced stress resistance of maize. 


Keywords: Fluvo-aquic soil; Maize; Water stress; Phosphorus application; Net photosynthetic rate; Protective enzyme activity; 
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Al ABM KBASEKEMKAR 
Seedlings growth of maize under different combination of water and phosphorus conditions 
Wi: KDHE, RAKE FRA BKB 70%~75%; Wo: ADK, DHA sS FRA BKB 70%~75%, LBS 
KÆRA KEA 85%~90%. Pi: BBB Oo, ABATE 0 kg; Po: BARB 0.05 g, AEAEE 60 kg; Ps: BR 
FEB 0.10 g, ABA DUBEBEAB 120 kg; Pu: FAHER 0.15g, AEAEE 180 kg; Ps SAR 0.20 g, AEAEE 240 kgo Wi: 


Fig. 1 


water stress, the upper limit of soil water content is 70%—75% field capacity; W2: sufficient water supply, the upper limit of soil water content 
is 85%-90%. Pı: phosphorus application rate is 0 g per pot, equivalent to 0 kg-hm™; P}: phosphorus application rate is 0.05 g per pot, 
equivalent to 60 kg-hm~; P3: phosphorus application rate is 0.10 g per pot, equivalent to 120 kg-hm™; P4: phosphorus application rate is 0.15 g 
per pot, equivalent to 180 kg-hm’’; Ps: phosphorus application rate is 0.20 g per pot, equivalent to 240 kg'hm”. 
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Fig.2 Effects of different combinations of water and 
phosphorus on maize leaf net photosynthesis rate at 
seedling stage 

Wi: 2KAHGE, RAKE ERAAI 70%~ 
75%; Wo: ARH, tHE KS PARA BKB 70%~75%, 
tS KS ERA BAK BAY 85%~90% Pi: SAH 0s, G 
FARE 0 kg; Po: SAHE 0.05 g, AAMER 60 kg; 
P: SAA HEE 0.10 g, AFARA 120 kg; Py: FAHER 0.15 g, 
GS DUBE 180 kg; Ps FAH 0.20 g, AEAEE 240 kgo 
Wı: water stress, the upper limit of soil water content is 70%-75% 
field capacity; W2: sufficient water supply, the upper limit of soil 
water content is 85%-90%. Pı: phosphorus application rate is 0 g 
per pot, equivalent to 0 kg'hm”?; P2: phosphorus application rate is 
0.05 g per pot, equivalent to 60 kg-hm™; P3: phosphorus application 
rate is 0.10 g per pot, equivalent to 120 kg-hm™~; P4: phosphorus 
application rate is 0.15 g per pot, equivalent to 180 kg-hm™; Ps: 
phosphorus application rate is 0.20 g per pot, equivalent to 240 kg'hm”. 


F P, ES BRE 27.96% Wi RF PBA BY P KE 
Ble Stem EKA Pao SFR P HEE, Wi RIF 
AERAR Po, P3. Py PSAP EKA P, DSHS 
27.56%, 37.97%, 43.37% 35.29% MTE W: RF 


http://www.ecoagri.ac.cn 


242 


PBS RLF 2017 


~ (2S AS 


FT, DenRA AAAS, SIAR) Pa Ps 

KER EKA P, RERA, SHB Pa Pas 

PAD P; HE P, RV LEITER Pi HE 0.5%, 3.86%, 

57.16%, 44.44% 

2.2 KR AiG F et OK BRAT A PA 
MDA #9321) 

MDA EREIIL Y, HAEHAA RBA 
RVs, RNB, R1 BARRA, 
KPE RARA T EK RA MDA AS, WIW, 
HE MDA REFRA 41.93% WARMA ERK 
BRYA MDA FRARLASIH, mS ASh 
EKA MDA 25/4 (Fis, 1 W RFE 
he REAR ER W, RA, W RP PS BIS 
4S Pi BEE 17.85%, M W: RI FIRE 21.54%) 

AR 1, W RAF RS ew SSE K R 


SOD jett FB PREF W Ri, AUF EHR S 
(Pi, Po, PJA, W, FEX SOD CHRBSF W 
RF; MESS (P,P), W SOD Sea 
ZEF W, RWMHRBA. AN, itra 
E W RFEX SOD WEERA REKE, 
EkwKgÆ SoD AEREA FREA, Me 
W&I T, Awg soD EAA, E 
P, EARR Fe ZK FS EB BY ER 

7K 53 AEH REET ESKER RAHA POD lE, W 
BW. PIIRE 5.1% TEPRIKDAR AE, Dans 
#200 POD HSS RRNBA, a R 
PDHL, KiE W SREB POD EEFE 
$ 33.63%, Bt P; W382 POD WAARA, Ib P A 
40.51%, ME W RFF, SHEBMBR P FHS 
20.42%, HE P, AMEH POD EARRA 1)o 


R1 AEKBAAM EKARA A ARINA MDA 2S) 3 lo 
Table 1 Effects of different combinations of water and phosphorus on maize leaf protective enzyme and MDA at seedling stage 
Ka BANIE AZERE BA (Catt wa (cae ett wait See tt 
Water treatment Phosphorus MDA content SOD activity POD àctivity CAT activity 
treatment (nmol-mg ) (U-mg ) (U-mg ) (U-mg ) 
Wi P; 0.584+0.033a 13.92+0.033a 1.249+0.041le 0.123+0.003d 
P2 0.557+0.03 lab 12.84+0.053b 1.632+0.039b 0.206+0.008b 
P3 0.513+0.026b 11.20+0.046c 1.755+0.029a 0.239+0.012a 
P4 0.417+0.028c 9.36+0.038¢e 1.715+£0.048ab 0.231+0.016ab 
P; 0.432+0.01 1c 8.56+0.030f 1.574+0.019c 0.190+0.005c 
F(A Average 0.501 11.176 1.585 0.198 
W2 P; 0.426+0.023c 12.15+0.054be 1.435+40.022d 0.187+0.009c 
P2 0.442+0.023c 11.50+0.069c 1.683+0.033b 0.220+0.017ab 
P3 0.357+0.028d 10.06+0.012d 1.761+0.028a 0.247+0.012a 
P4 0.253+0.021e 12.09+0.063be 1.767+0.027a 0.253+0.018a 
Ps 0.285+0.025e 10.98+0.065¢ 1.702+0.048ab 0.214+0.004b 
PHA Average 0.353 11.356 1.670 0.224 


Wi: KDE, SKB LAR BBS BAY 70%~75%; Wo: ADK, DISKS PRA BKB 70%~75%, RAKE ER 
HARKER 85%~90% Pi: BRB Og, AFARA 0 kg; Pr: SATB 0.05 g, GRAM BEE 60 kg; Ps: SATB 0.10 g, & 
AHERE 120 kg; Py: FAH 0.15g, AFAMA 180 kg; Ps SAHER 0.20 g, GAMBIAE 240 kgo AIHA NSS aR 
Sh FE a] EFT 0.05 2K FE. W: water stress, the upper limit of soil water content is 70%-75% field capacity; W2: sufficient water supply, the 


upper limit of soil water content is 85%-90%. P): phosphorus application rate is 0 g per pot, equivalent to 0 kg-hm °; P2: phosphorus application rate is 
0.05 g per pot, equivalent to 60 kg-hm™; P3: phosphorus application rate is 0.10 g per pot, equivalent to 120 kg-hm™; P4: phosphorus application rate is 
0.15 g per pot, equivalent to 180 kg-hm™’; Ps: phosphorus application rate is 0.20 g per pot, equivalent to 240 kg'hm™”. Different letters in a column 


mean significant difference at 0.05 level. 
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Fig.3 Effects of different combinations of water and phosphorus 
on maize N (a), P (b) and K (c) contents at seedling stage 
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LAURER AE 60 kg; P3: FAHR 0.10 g, SEARE 120 kg; P4: 


SATE 0.15g, ASAMA 180 kg; Ps SAKE 0.202, A 
SARA 240 kgo Wi: water stress, the upper limit of soil 
water content is 70%-75% field capacity; W2: sufficient water 
supply, the upper limit of soil water content is 85%-90%. Pi: 
phosphorus application rate is 0 g per pot, equivalent to 0 kg-hm™; 
P2: phosphorus application rate is 0.05 g per pot, equivalent to 60 
kg-hm™”; P3: phosphorus application rate is 0.10 g per pot, 
equivalent to 120 kg-hm~; P4: phosphorus application rate is 0.15 g 
per pot, equivalent to 180 kg-hm™; Ps: phosphorus application rate 
is 0.20 g per pot, equivalent to 240 kg-hm”. 
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